Background. Despite enormous strides in preventing hepatitis B virus (HBV) infection, perinatal transmission still contributes significantly to HBV epidemiology worldwide; this could account for approximately 50% of chronically infected individuals. Objective. To assess the need for HBV screening in antenatal clinics in the HIV/AIDS era. Methods. This was a retrospective study conducted at the antenatal clinic of 1 Military Hospital, Tshwane, South Africa. Laboratory data for HBV, HIV and CD4 count were obtained and analysed for the period January 2008 December 2013. Results. A total of 2 513 patients' results were retrieved and 2 368 patients were enrolled as both their HBV and HIV serology results were available. The mean age of participants was 29 years (range 14 46). HIV prevalence in this study was 20.5% (95% confidence interval (CI) 0.189 0.222). The median CD4 count in HIVinfected patients was 522 cells/μL (interquartile range 370 711). There was an overall HBV prevalence of 0.8% (95% CI 0.005 0.011). The hepatitis B surface antigen (HBsAg) prevalence was significantly higher (2.1%) among HIV coinfected compared with HIVuninfected patients (0.4%) (p=0.0001). Hepatitis e antigen (HBeAg) positivity was 30% in the HIV coinfected compared with 37.6% in the HIVuninfected individuals (p=0.7400). Conclusion. This study showed a significantly higher HBV prevalence in HIVinfected compared with HIVuninfected patients. The comparable HBeAg prevalence between the two groups indicates that both were at an increased risk of vertical transmission, therefore demonstrating a need for antenatal screening for HBV. Since antenatal screening is often not affordable in lowincome countries, administration of HBV vaccine at birth is needed for prevention of vertical transmission.
January 2016, Vol. 106, No. 1 Hepatitis B virus (HBV) infection and its compli cations cause substantial medical and financial burdens to the healthcare system, and have become a major global public health concern. [ 1] A global estimate is that 240 million individuals are chronically infected with HBV. [2] South Africa (SA) had an estimated 10% prevalence of HBV in the prevaccination era, with a significant reduc tion after the introduction of neonatal vaccination in 1995, as shown in recent studies. [3] The prevalence of chronic carriage of HBV in SA blacks is estimated to be 5 16% in rural males, 8 9% in urban males, 4 12% in rural females and 2.7 4% in urban females. [4] Despite enormous strides in preventing HBV infection, perinatal transmission continues to contribute significantly to HBV epi demiology worldwide and could account for approximately 50% of chronically infected individuals. [1] The horizontal route of transmission has been reported to be the predominant mode of HBV transmission in SA, [4, 5] despite numerous African studies that have reported that perinatal vertical transmission occurs in 2 30% of infants born to HBVinfected mothers. [68] In the absence of immunoprophylaxis, perinatal transmission occurs in 10 20% of women who are seropositive for hepatitis B surface antigen (HBsAg) but seronegative for hepatitis e antigen (HBeAg), and up to 90% of perinatal transmission occurs in women who are seropositive for both HBsAg and HBeAg. [9] HBeAg is a surrogate marker of high HBV viral load, as it is positive during the high replicative phase of HBV. [9] The risk of progression of acute to chronic HBV infection is inversely proportional to the age at which the infection was acquired. HBV infection is associated with a partial immune tolerance in infected infants and therefore results in a 95% chance of chronicity, compared with 30% in children aged 1 5 years and <5% in adults. [10] Chronic hepatitis B sequelae include cirrhosis, hepatic carcinoma, glomerulonephritis and endstage renal disease in children. [11] Risk factors known to predispose to perinatal transmission include maternal HBeAg positivity, HBsAg titre, detectable HBV DNA, acute hepatitis B acquired in pregnancy, a history of threatened preterm labour and specific allelic mutations in maternal HBV. [12] The risk of vertical transmission is higher during the intrapartum period (at or near the time of birth) and is reported to result from exposure of the neonate to maternal blood and secretions during delivery. Intrauterine transmission of HBV is rare, accounting for <5% of infants born to HbeAg and HBsAgpositive mothers. It is understood to result from transplacental leakage of HBeAgpositive maternal blood during uterine contractions in pregnancy, and also from the disruption of placental membranes. [9, 13] Antenatal screening and administration of the birthdose HBV vaccine and immunoglobulins are known to be 95% effective in reducing vertical transmission of HBV. [11, 14] In SA, universal maternal antenatal screening is not practised in the public sector. The HBV immunisation schedule in SA introduced in 1995 initiates HBV vaccination at 6 weeks of age, with subsequent doses at 10 and 14 weeks.
January 2016, Vol. 106, No. 1 SubSaharan Africa is also highly endemic for HIV/AIDS, which shares a common route of transmission with HBV. [15, 16] Local studies have shown a higher HBV prevalence in HIV coinfected individuals compared with their HIVuninfected counterparts. [17, 18] 
Objective
To assess the need for HBV screening in antenatal clinics in the era of HIV/AIDS.
Methods
This was a retrospective study conducted at the antenatal clinic of 1 Military Hospital in Tshwane, which offered universal hepatitis B antenatal screening and HIV testing to pat ients attending its antenatal clinic. During the study period (2008 2013), a total of 2 513 patients' results were retrieved in the laboratory information system (LIS) for the antenatal clinic of 1 Military Hospital, Tshwane, SA. Of these patients, 2 368 were enrolled in this study as they had both HIV and HBV results. Those who did not have both results were excluded ( Fig. 1 ). Laboratory data for the period of January 2008 to December 2013 were retrieved from the LIS and results for HBV (HBsAg, HBeAg), HIV and CD4 count were collected and analysed. Axsym immunoassays (Abbott Diagnostics, Germany) were used for HBV and HIV serology, after which HIV confirmation was done on Vironostika HIV assay (bioMérieux, USA). Rapid HIV tests were also used for HIV diagnosis. Demographic data such as patient age were also retrieved. Ethical approval was received from the ethics committees of 1 Military Hospital and the University of Pretoria (6/2013).
Data analysis
Descriptive statistics consisting of summary statistics (i.e. mean, range) for numerical data and frequencies for categorical data were used. Comparison between the groups was done using a twosample ttest for propor tions. The software used was Stata 13 (StataCorp, USA). A pvalue of <0.05 was considered statistically significant.
Results
The mean age of the participants was 29 years (range 14 46). Twentyseven patients' results were in the under18 years category, and none of them was HBsAgpositive ( Table 1) . HIV prevalence in the whole group was 20.5% (95% confidence interval (CI) 0.189 0.222). The median CD4 count was 522 cells/μL (interquartile range 370 711) in the HIVinfected women. There was an overall HBV prevalence of 0.8% (95% CI 0.005 0.011). The HBsAg prevalence was significantly higher (2.1%) in the HIV coinfected as opposed to the HIV uninfected (0.4%) patients (p=0.0001) ( Table  2) . HBeAg positivity was 30.0% (3/10) in the HIV coinfected as opposed to 37.5% (3/8) in the HIVuninfected women (p=0.7400) ( Table 3 ).
Discussion
This study evaluated the value of screening for HBV in antenatal clinics in the era of HIV/AIDS. The HIV prevalence of 20.5% in this study is lower than the 2012 HIV prevalence estimate of 29.9% in Gauteng's antenatal clinics. [19] The absence of HBsAg N=2 513
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HBsAg results only positivity in the under18 age group in this study ( Table 1) is suggestive of HBV prevention from vaccination, as these patients probably received HBV vaccination (introduced in SA in 1995) in childhood. It was not surprising to see that HBV prevalence was fivefold higher in HIVinfected as opposed to HIVuninfected pregnant women (Table 2) . This finding has been reported in other SA studies. [17, 18] A study in pregnant women in KwaZuluNatal (KZN) revealed a 7.4% HBV prevalence in HBVHIV coinfected patients. [20] A study conducted on pregnant women delivering in a rural hospital in Malawi in 1998 reported that 8% of pregnant women had HBV HIV coinfection. [21] The low coinfection rate of 2.1% in this study could be due to higher CD4 counts (median 522 cells/μL) in this study group as opposed to the median of 328 in the KZN study and the fact that it was conducted in a low HBV prevalence area of SA (i.e. an urban setting in Gauteng Province). [17] Currently in SA, pregnant women are not screened for HBV in the public sector. This places the neonates of HBVinfected mothers at risk of acquiring HBV infection, as HBV vaccination is only started at 6 weeks of age. HIVinfected pregnant women are now treated for both HBV and HIV according to the new prevention of mothertochild transmission (PMTCT) guidelines initiated in April 2013, which offer tenofovir, lamivudine (or amtricitabine) and efavirenz as the first line of treatment regardless of CD4 count. Tenofovir, amtricitabine and lamivudine have activity against HBV and HIV, thereby reducing the chances of vertical transmission of both viruses. [12, 22] Interestingly, the prevalence of HBeAg in this study was comparable in the HIVinfected (30.0%) and uninfected (37.5%) groups (p=0.7400) ( Table 3 ). This finding indicates that without HBV treatment in pregnancy, or immunoprophylaxis to the exposed babies, both HIVinfected and HIVuninfected mothers would be at the same risk of transmitting the virus to their neonates. However, HIVinfected mothers receive treatment for HBV during pregnancy, as highlighted above. It is therefore now the HIVuninfected mothers who are at a much higher risk of transmitting HBV to their babies. Without antenatal screening, these HBVexposed babies would not be identified for postexposure prophylaxis with HBV vaccine and immunoglobulins.
Omitting the birth dose of HBV vaccine results in an increased risk of HBV transmission to the neonate if the mother is HBsAg positive. [23] The HBV vaccine is 70 95% effective in preventing perinatal infection when administered alone within 24 hours of birth. HBV immunoglobulins provide passive immunisation to infants born to HBsAgpositive women. Administering the HBV vaccine in combination with one dose of hepatitis B immunoglobulin within 24 hours of birth provides 85 95% efficacy in preventing perinatal HBV infection. [23, 24] One study showed that the risk of HBV infection for infants born to HBsAgpositive mothers increased significantly when the first dose of hepatitis B vaccine was received after 7 days (odds ratio 8.6) compared with those vaccinated on days 1 3 after birth. [8] The SA Expanded Programme on Immunisation (EPI) initiates HBV vaccination only at 6 weeks of life. SubSaharan African studies have shown a 10 20% breakthrough HBV infection rate in those who receive a 6week dose compared with the birthdose vaccination. [3, 8] The practice of universal antenatal HBV screening ensures that all women with HBV infection receive optimal medical care through HBV treatment, regardless of their HIV status, and that their neonates receive the appropriate postexposure prophylaxis. However, in developing countries, antenatal screening may be costly and not feasible. [25] Some countries with an intermediate or low prevalence of chronic HBV infection or limited resources reduce costs by not screening pregnant women, but recommend starting HBV vaccination from birth without HBV immunoglobulins. This strategy is costsaving but is of moderate efficacy compared with the high efficacy and higher cost of maternal screening plus passive and active immunisation of neonates. [9] A strategy of administering HBV vaccine at birth would be applicable in the SA setting, as there is no antenatal screening in the public sector.
A study published by Guidozzi et al. [26] in 1993, which found a low HBeAg prevalence of 4.6% in HBsAgpositive pregnant women, concluded that it would not be costeffective to screen for HBV in pregnant urban SA women. However, this study may have underestimated the prevalence of HBV and HBeAg as it was conducted in predominantly white and urbanborn black women, who are known to have low prevalence of HBV. The proportion of ruralborn women, known to have a high prevalence of HBV, [4] was estimated at 10% in Guidozzi et al. 's study.
Our study has shown a high HBeAg prevalence of 30.0% and 37.5% in HIVuninfected and infected individuals, respectively. Although the study was conducted in an urban setting, we do not know the birth origins of the study participants owing to the retrospective nature of this study. However, Gauteng is known to attract people from rural areas of SA to seek job opportunities. The current National Health Laboratory Service price for HBsAg is ZAR161.10. Screening for HBsAg in our cohort would therefore have cost the government ZAR381 484.80 to identify 18 HBVinfected patients. This amount could be spent on getting more than 69 000 doses of HBV vaccine, as the government used to buy the multidose HBV vaccine (with 10 doses) at ZAR54.93 (excluding tax) from the Biovac company before the introduction of hexavalent vaccine (containing HBV vaccine) at 6, 10 and 14 weeks (personal communication, Biovac staff, sales department, 20 November 2015). We therefore agree with Guidozzi et al. 's conclusion that it would not be costeffective to screen for HBV in pregnant urban SA women. The HBV vaccine birth dose without immunoglobulins has an efficacy of at least 70% in preventing HBV infection. [23, 24] Therefore, in the absence of HBV screening in the SA public sector, HBV vaccine alone given at birth as part of EPI would prevent at least 70% of infections in neonates.
Giving a birth dose of HBV vaccine to all neonates would serve as postexposure prophylaxis to those exposed to HBV during pregnancy, while also fulfilling the role of preexposure prophylaxis for all neonates. Our data support the recommendation made by Spearman and Sonderup [27] that SA should implement a fourdose HBV vaccination schedule with just the addition of the birthdose vaccine within 24 hours of delivery. This schedule would be slightly more costly but easier to implement as it does not disrupt the current HBV vaccination schedule. [27] A threedose HBV vaccination schedule has also been proven to be effective in other parts of the world. [25] 
Study limitations
The limitations of this study include a small sample size and the absence of HBV viral load. We were also not able to trace the records of babies born to HBsAgpositive mothers to determine whether they received postexposure prophylaxis and their HBV status.
Conclusion
This study showed a significantly higher HBV prevalence in HIV infected as opposed to HIVuninfected women. The comparable HBeAg prevalence between the two groups indicates that both groups were at an increased risk of vertical transmission, therefore demonstrating a need for antenatal screening for HBV. Since antenatal HBV screening is often not affordable in lowincome countries, there is a high demand for a birth dose of HBV vaccine for prevention January 2016, Vol. 106, No. 1 of vertical transmission to the neonates. We therefore recommend that the SA National Department of Health review its current HBV vaccination schedule to include a birth dose of HBV vaccine to cater for neonates exposed to HBV during pregnancy, particularly those born to HIVuninfected women and to HBVHIV coinfected mothers who neither booked for antenatal care nor received PMTCT late in pregnancy.
